Activin, inhibin and the human breast.
Activins and inhibins are growth factors involved in cell differentiation and proliferation. Human breast tissues such as normal mammary tissue, fibroadenoma, and breast cancer express inhibin and activin mRNA and proteins. Activin A and its binding protein, follistatin, are also present in human milk during the first week of lactation. Using immunohistochemistry, we have observed that the inhibin/activin alpha, betaA, and betaB subunits are present in normal breast tissue regardless of menstrual cycle phase or menopause, as well as in fibrocystic disease, and breast tumors. The mRNAs encoding all three activin/inhibin subunits are expressed in breast carcinoma, fibroadenoma, and normal mammary tissue. The betaA subunit gene expression is higher in either local or metastatic breast carcinoma than in normal tissue. In addition, dimeric activin A is detectable in homogenates of breast cancer tissue at concentrations twice as high as in non-neoplastic adjoining tissue. Recent evidence suggests that some of the activin A produced by breast carcinoma is released into systemic circulation. In women with breast cancer, serum activin A levels are often elevated, and a significant decrease is observed in the first and second days following tumor excision. The role of activin and inhibin as endocrine and/or paracrine factors in the breast is still uncertain. Activin has complex effects on cell growth during branching morphogenesis, but it is generally considered as an inhibitor of cell proliferation as in vitro studies have shown that activin A treatment of breast cancer cells arrests cell growth. Inhibin is generally considered as a tumor suppressor, but its possible role in the breast is less understood.